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mm^^ mmm 

mmo^m c - j u n y ymimmm (bma l i ) 

iW^^l} BMAL lAM&^iS c- J u n N^^^i—H 3K^^ c 
m^^2l BMAL 1 CD^rS-^T^f^ K, BMA L 1(Z)T^ y'^SS^JlC^ 

\i^x imtii\t^i^WLm<Dr^ jm<Dmm^m't^^':^'^\^> ^fe^BMAL i tm. 
7 o%eK±0mmB^mT^^':f^\^'v:&^x. c-jun um^^-^—^s 

iKDvymimmm. 

m^^Sl BMAl^l^m^f^^Z.tL^mm.t't^. c-Jun 
C»*^4] BMAL 1 CD^rQ-^^-?^ K, BU Ah 1 <D7 ^ J mmmziB 

i:^IS#M"rs/>^::^5^KS:Mv%sriiS:#^i:'^^, c-jun Nmi^^-f— 

[^^:^ 5 ] 1 ^ fett 2 icfB^® y ymimmm:^-' e, c - j u 

[»^^6] BMALl, ^fcttBMAL ICDIS^'^":/^ raU<ttBM 
AL 1 >^mi2^J{CfeV%T lM^V^bM<^)T^ ^'^©^M&^'t'S^^^^^ 

rab<id:BMAL 1 tmi 0%&,±(Dmm^^^ir^^Zf^\^X&^X G- J 
un N5fc^^^p-^—^3 K:J:y c- J u n N5^3i^ 

:^-■^3 lCj:S c- J u n(^)y >mft;&iaWt-SCli:S:i^^i:"rs, c - J u n 

m^ms] m^^7icmm<ommm^mii-'^t3t;s>^ c-jun N^m 
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Mo 

K$:•^^"eJ&■5> c-Jun N^^^-f—ifSiZ^^c-JuiKDVyWlitK 

[IS^^IO] t«ffHc-Jun N5^^^-^~-^3lCj:Sc- Jun®U 
^M-fblCtto' < ^mj5>^#Sgg'ffi^B^fe -S^^^S 8 ^ 9 ICfSm® B&ihfe <fc 

m^m 1 1 ] i9iB#M^S5^s*^>j<y ^jv^ ^ ym. /\y^yh ym. 
mmmmmm^mm^^m.. mn^m±^mm. &Mmmmm.^^> pi dim 

, yr^V yjV i^.r ■■: V .■ -t . -T^^^ (familial Briti 

s h dementia), n>f ^y:7ai;i/ (C r e u t z f e 1 d 
t-Jakob) m. hv:y-X (Gerstmann-S 

transsler) E4^^ i^Vmm^mm (BSE) , %t=.\%:=. 

cx-D'fe;i/lf> (neuroserpin) nXW^^^mW&m^m.X^^m 

:^t3^1 O{C|B^0R&ihfeJ:t)f/*fe«m3^Mo 

[^^^12] BMAL 1 fC<fc y c - J u n N5^^^:h--^ 3 fC<fc S c 

- ^MTi.<f^^}ym.\^^mmt^z.}L^mw}L-t^. c-jun N^fc^^^^--^ 

3 {Ci:S c - J u n<Dy >m'fb(CSt5<^m©R&ih^cfct?/*fe«?&)g5:&«S. 

[»^^1 3] BMAL l<3[)g|S4)-'^:^^K*fc«BMAL 1(DT^ y'^SB 

i:}^7 0%JgA±<3D*B^'ffi$:^-t-<5'^::''5^KT'&oTc- Jun N^^:^:^— ^ 
3 ^^MSf^M*tS^^^F, K:J:»Jc-Jun N5^i^dp:^--^3 }C<J:S c - J 
un®y>^fb&ISW"rscii:S:#^il'tS, c-Jun N5^3g:^:^~•^3 C 
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^ FS:fflv^TBMAL 1 ^fctt^gt^::^^^ KSr^^-frbfeSr il^c J: »J, c- J 
c-Jun NJfcj^^-r^—^SlCjcS c- J u n®U>^^bJCS-:J<5^S® 

c - J u n N5^^^:^— ^3lCi:5 c- J u n<DV ymitKm^^ <mB<Dm± 

> :7T^ UT-n/ :^y'T'-f ^1^=3- "r^y^T (familial Briti 
sh dementia). ^ n>r :7 3i;i/ h -"Yn^^ (C r e u t z f e 1 d 
t-Jakob) -M. >f)\>y- hV>-X (Gerstmann-S 
transsler) ^<Bl^, U^M (^"OVmn^mm (BSE) , ^fcl*- 
a.-D"fe;Vfc!> (neuroserpin) ^A#:?:#e>^i^'l45^:^jS'^^S^ 

[0 0 0 1] 

BMALl, ^T^liBMAL l®Sr$5^/<l:/5^K^b<ttBMAL 1 
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»J J N K 3 K: J: e c - J u n 0 U S 3 illCi: S c - J u iKD^fg 

[0 0 0 2] 

c-Jun N^m^i--"^ (JSAT, JNKi:l!iSI9Jl-S) li, MAP^^-if 

(ERK) mtm^*)^ it5»*IMT'»^5il^i^?smb^i:'r. iHJBaic^-rs>^ h 
mtSiifmxj(^iz^m^'^-( mxitmmmj&m'f' (tnf) ^-f>^~n 

>f :ap > 1 if, {C j: y tS'ii^'t S „ 
[0 0 0 3] 

NK^is-fi^bib^ws^^ss^ (NGF) }^^iz^^nm^mmmpci zmmo) 

>^/1—^ (c a s p a s e) ^fe#e5^T3K h - S/I^^HfiPKlf^Mt-S CI il. 

ecular medicine (2000) 37:408-418) » 
[0 0 0 4] 

S5B^FasK:J:S5B) >&^feSA^ J NKttW:&'^©M#:ft^^l^$tvTV%S„ ^ 
m7 3#@0-feU> (S) S:';>m^t;bT?Smb'&b^?)S:lil^^^^^)e)4^Tv^S 
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o m^it. c - J nn<Dvymitm^^r^=-y (a) K.m^Lr=.^m^ (as 

3, A 7 3) (DJy^^y-r^y^'Vit. :5l;^->mie-^K:j:S#@5E35)^MWlcffll 
fJStlfe CBehrens, A. et al.. Nature Genet. ( 
1999) 21 :326-329]o c-J u n h ^ >:^T 4? 

0^, Mx.«B i m^J:0F a s L:feif, (Z)^^S:^#^S tlT VnS„ 
[0 0 0 5] 

^IS, Bi^HSCtt. SaMCOJNKite^. 't3&t>*.JNKU JNK2. 

«r k:^3K b t y , ^mm^^mtsi hf(Di/mv^ m^w^mn hxmmmtzmm ^ 

-^;tSrfc:6^^e)tlTV^-5o *fev JNK3 ^ye^T'^ h-tSi:, :*>f— >m 
^•#IC j:-5Mllffi#M^*^^^ItI^tlSZ:i:}^)^^^SI^TV^S CYang, D. D 
. et al. , Nature (1997) 389-. 865-870], 
[0 0 0 6] 

bfe3?>«oT, JNK3(Dty^i-)Vm^^m.m't^:iiliC^i). JNK3(Z>S/^ 
[0 0 0 7] 

^^mommit. jNKz<DP!f±/vmm^mw-t^^M^M,\^mi^s jnk 
b J: e) -r -5 %®-e& ^, 

[0 0 0 8] 

MBMAL 1 tCj; y, J NK 3 ICJ:^ c - J u nCOU >mfb*^l®*$4xS 
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[0 0 0 9] 

(1) BMAL Ijb^Pjjfc^ JNK3CJ:Sc- Jun(Z)U>^^biaW3lf!I. 

(2) BMAL 1®^^'<::/^K> BMAL 1 (Z)T^ 7^SB^J^-^V^T IM^ 

\^vwm<Dr^ jm<Dmm^mt^^':f^\^^ ^^tiBMAL i iimTo%&.± 

JNK3lCi:Sc-Jun(Di; yM'itUWM. 

(3) BMAL 1 &ffiV^Sr^:$:#^^:■r<5. JNK3lCj:Sc- Jun^y 

(4) BMAL l<3D®J:S-^:/^K, BMAL 1 (©T^ >^^IB^J^Ci3V^T Iffl^i 
V> UMCDT ^ y ^<Z)^M$:^t--§>'^^5^ F, * fettBMA L 1 i:^ 7 0 %P^± 

r i: ^mntir^, J n k 3 -a c - J u n® u 
( 5 ) t5IH ( 1 ) * :t ■« ■ ~ • e,^Sc-Jun 

(6) BMALl, ^fcl±BMALl(3!)^d3'^>^5"rab<liBMALl<DT 
^ /miB^J^cfev^T 1 «3&v^ blStffi^T^ 7 m^^eM^^'TS'^-^^ h*^b < » 
BM A L 1 7 0 %&.±(Dmm'l&^mt?>^:f^ KT'feo T J N K 3 il^BSf^ 

(7) ttflB (1) mh<lt (2) CDU^^'fmW^fff. *fclitai2 (5) <Dm^ 

(8) l&ta (7) 0D^^m^#*^6)^^, JNK3Cj:Sc- J uii(Dy>^ 

(9) BMALl, ^feliBMAL lCDS^'^:/^rai/<l*BMAL l<Z)r 

BMAL 1 tm^ o%i;A±<Dmm^^m-t^^':^^\^X':&^rji^KBt.mxi^ 
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(1 0) ttfiBJNK3{cj:s c- J u n<Dv ywntKm-^ <mBi)^nmu^m 

m-t?^SltfSB (8) (9) ®l5&jh;feJ:yf/*fcli?&0M. 

(11) mmnm^^mBt)'^^ v^;v^^ym. ^\y^>hym. ^u^hm^ 
m'&mmmm. mn^m±^mm. j^Mmmm^^m. pick^, yr^v 

TA zfVT^ yt/^ 'T:^y^7 (familial British de 
me n t i a) , n-f h -^Yin:/ (Creutzf. eldt-Jak 

o b) ffJ\/7s V^y-T^ h^^^^- (Gerstmann-Strans 

s 1 e r) ^m^. m^iH i^vwm^mm (bse) , ^feii-n-n-feiv 

lf> (ne u r o s e r p i n) Hif A#^#e) ^:^'K3@M:^3£T'feStflH (1 0) 

(12) BMALlK:<fcy JNK3lCi:Sc-Jun®U>^'fb$:lfi#t-Sr 
.• . JNK3{CJ:S c - J u nODU i/^fl;lcS^<5^B®IS5Jhfe<J: 

(13) BMAL 1 ©S:^^'^^^ K^fcliBMAL 1 ©T^ >^mSB^^f^CfeV^T 
lMJfeV^biltfi®r^ ym®^MS:^'rS'^:^5='K*fcliBMAL 1 i:3&7 0% 
J6^Jt(3[)=fBfi'l4§:^i-S'<::^^KT'feoT JNK3 iiffi2f^M'rS'^:;^5^K, icj: 
U JNK3lCj;Sc- JunOU>M'fb&ia^f SZlilS:#^fc-rS. JNK3 

(14) BMALl, ^feliBMAL KDSU^^:^^ K^b<«BMAL 1<D 

ttBMAL 1 i:j|i?i7 0%J6^±o*IHffiS:=t"t-S'^::'^K-efeoT JNK3 
'f^Mi-'5'^:/^K. K-T-StKU 5? ^ l^:^^^ K$:Mv^TBMAL 1 

M'^:^^FS:^3S'&b«)-5ri:{Cj: JNKSJCfcSc- J un®U>^^bS: 
liaWt'S^li:S:#^il'r-5, JNK3 (CJ:S c - J u n®U >^fl:{CS^<3^S 

(1 5) iifia (7) CD^^iia^^Sr^^-rSClilSr^mil-rS JNK3}Cj:5 
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(1 6) ISfia JNK3 lCj:S c - J u n®U yWiitlzm^ K^ii'^^B^B^ 
S-e^SMIH (1 2) f)-^^ (1 5) (Z)V^'r*l3^)^®B5ihfe<J:t)f/*fe«?&ig^:&^^ 

(17) mmnmM^^Bti^^^) ifjv^^y-m. f\y^yv 
m^mmmitm. mn&.m±'&mm. &^mmm^^m.. ^ i cis.m. yr^v 

TA/ 'f'^) 7- V i/ =i- 7^:^ (familial British de 

me n t i a) , n^^y :7x;i/ h --Yii-/ (Creutzfeldt-Jak 
o b) >fJ\/7. V^y — 7s V'yy'^'y— (Gerstmann-Str ans 
s 1 e r) (^^VrnWi^mm (BSE) , *fe«-a.-n-fe;i/ 

tr> (n e u r o s e r p i n) U>.^^^om.W&m^mr^-^^^^ (1 6) 

[0 0 1 oi 

*^WlCfeV>T«. JNK3 iltMSf^MbTU^M-fb^tlSBMAL 1;?)^, J 
NK3{Cj:Sc- Jun®U>m>fb^iaW-t-5ril&MV>mbfeo f^t)t>, B 
MAL i*«JNK3 i:ffi5#Mt-Scia:lcJ:y, J NK 3 i: c - J u n 

[0011] 

BMA L 1 tt, mWk^mm^o 01/67299 ■^>2t^|B^®:;&^lCi: y J N 

K 3 ^ffi^f^M-rs^a^^fes ii^Msti, s e>^c|||^<^)|^i^^cfev^T j nk 

3 J: o T U > ^ n -5 r a: *^ e> J N K 3 i: ® ffiSf^M *^?S^ S *i fc^ a s-e 

[0 0 12] 

BM A L 1 *7^-f T > U XAK^m^^-efe S P E R I O D^^^- ( P 

8 2003-3033411 
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kakis N. et al., (1998) Science 280:156 
4-1569] [Maureen K. B. et al., (2000) Gel 
1 103:1009-1017] o BMAL 1 ODT^f V 7 - A-efe5MO P 

[0 0 13] 

BMAL 1 »^i5{^CD3ieS't?feSfefe, BMAL 1 K^-SjKU 51 l/:^ 

Ikeda, M. et al. , Biochem. Biophys. Res. C 
ommun. (1997) 233 : 258-264] „ ±Sa5i<U5?^l/ 

^ii&3fecDNA9>r>^^U-S:MV^T^6«^®3S'e^S:^|pib, ^^'^i' 
^-lC#AbT^^«IJiStC#A-rsri:{Cj:y, BMAL 1 S:^mt-S«BIBS$:# 

[0 0 14] 

— JNK3{CJ:5 c- J unCDU^^-ffc^TiKb-S/^, mX^mmMM 
5E^Cg^#UXV^SZ:i::^>^^'^$4^TV^S CB e h r e n s , A. e t al. , 
Nature Genet. (1999) 21:326-329]o c — 

[0015'] 

BMAL 1 SrMV^T JNK3K:J:5c- J u n® U >^^b?ria^ 
1-^:it{Cj:y. c - J u n<Z)^^^?gmfctg^fllM-tS3i:A^T'^, $?>{CttJ 

NK3{cj:Sc- J un<z)y>M^bicj:y5i^^z:sti§^S65m^, M;tliT 

[0 0 16] 

BMAL ICD^PrJJ'^^/^^K-efeoT JNK3 ilBMAL 1 ilyb^fflS#M 
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"t-S^fe^-^tf^^^KODeJt. JNK3 JNK3 
il c - J u ni:®ffl5#^$:IS#"e^Sfci?), JNK3{Cj:Sc-JunODU> 

j&^e):&<5'^:/5^ FODZL^Sr^U^f -So BMAL 1 ODT^ >^^@B^J^CSV^T 

i:L/T, JNK3 i:BMAL 1 i:®ffi2#MS:iaWb#S„ ij^tf^^^zf^ 
BMAL l^r^/^iB^JtcS-cJV^T^tfUTaflc^^^^^g-e-^^U JNK 
3 ilBMAL 1 iKOfflS-f^M. m?HtBMAhl<DVym^t. ^fl^KI L/TliaW 

^-f*T-#;g^*fett>jfu>r-~ :>x:?^iPi^ (PGR) 

U-x'-^t;!/ Il2jjg] ^-;^Kx:^y>^'V^-7^--^:K^^U~, 1989 
, n^sE^m [•^>KvnrLr;b3lt^^'X#] A#$f;^^^, l 9 S a, x-;i/U 
^/H, HE. «g CPCR7^^'>^a2;-, DNAii*i(DMail|iSffl] Xh*y^^h> 
-fU:^, 1 9 8 9^®^WK:|B^0:S'^tcmCT. &SVN«^tie)(7)^^S5:^^ 
bTfrJMt-<Sr^ltCj;y#-5rhyb^'e^So M;tl^Ul me r (D^m (S c i e 
nee, 2 1 9, 6 6 6, 1 9 8 3) 2:^(1^"^ S ^ iljb^^e^So 3CDj;e):&^M 

. 4¥m^r^jm> ^7Kffir^>^m. a^ttr^y^. istt^mr^^^^. ^ffi 

[0 0 17] 
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[0 0 18] 

_hlH^M}CS■:5V^T, 2^B^iC^V%T, BMALl, * feliB MA L 1 ®BP4J^ 
^-^^ F^b<«BMAL 1<3DT^ /^12^J^CfeV^T lM^V^bfSCM©T^ 

KT&oT J N K 3 t:nK^m-t^y<zf^ K*^?)^;^ J N K 3 lC<fcS c - J 

u n ® u ^MfbissM^ mm V ymtmmmij' e^^^c-jun ©e^^tstt^big 

o-^%bT3Q;S^ilM^«fe, BMAL 1 * fettJiSa'^::^^ FS:^v^S3i:S:#m 
il-rs JNK3K:J:5c- Jun(DU>^'fb®ia^:j^^> MtJ^JCBMAL l*fc 
tt_hlB'<:^^FS:ffiVN§3^lc J: *J JNKS Jca:S c - J u n(DU >MS:|JB.« 
t-SZlilS:#tii:fct-S c - J u nODSi^tS1i'ft:|g®^W:J&^:;b^fi#^»rigT'fe^o 

MTr,: ■ • . 

[0 0 19] 

^DN Aii^j^o^-^, c - j u n t^mhxm^^^tmm'¥'ii<Dm^^i^. 

[0 0 2 0] 

U >M'fbLT?S'l$^ti-e:b&-5MAP^-^-if^-^-if 4) ^ c - J u F^:^ 
> ^M#:A^fflJ«!l'rsri:5b^#©$tl'rv\S [Yasuda, S. e 

t al,. Genes to Cells (1999) 4:734-756] 

y (APP) ®^®TjS#ir^n'f F/3{CJ:-50J8§5BJC JNKA^Bi^i-SClii^at 
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stlTv^s m mn^. m^m^ (2001)19:1 839-1844] o 
[0021] 

ffiS#Mi*'5'^::^^K> S:Mv%r J NK 3 lcj;S c - J u n<DV yMit^M^-t 
^^HiZ^*). JNK3lca:S c- J un®y >^flS:^)^#STJJ<b-i/XlCil-:5 

r ^ y T;1/ 'f^)7-'< -r^jS^f^T (familial British 

dementia), n>f :7a:;i/ h --Yn;:/ (C r e u t z f el d t - 
Jakob) (Gerstmann-Str 
ans s 1 e r) mmm. U^M i^iymm^mm) (BSE) , ^itJ^-zr- 
n-fe;i/fcr> (neuroserpin) i*A**:&#e>^i^'ffi5®*3E^if*^We> 

[0 0 2 2] 

m.BM^^m<D^^^—^h'^y:^-^-'if-^m^^x. bmali, * 

fel^BMAL 1 <D^^^-:f^\^^h<ltBMAl. 1 ODT ^ >^ ^S3^J^C^3V^T H0 

tji\^hmm<Dr ^ jmo^m-M^m-t^^-:/^ rab< i^bmal i tmi o%si 

±<Dmm^^^'t^^zf'^'}^x:^^X JNKS hms.^m-t&^:f^F. 
K-rSsKU 51^^ U'pr^F&>r>l^3j?'e^3^$i±T JNK3iCi:Sc- J u ii(Z)U 
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mxvxM^<DmmfpKm.mt^^hiz^i)^^mr*:^&o l^^^ot, bmal 

lttLlt±m^-:f^ FS:n- K-rSJj<U l/:4-f^K^-^^bT:&S, JNK3 
[0 0 2 3] 

o 

[0 0 2 4] 

o 

[0 0 2 5] 
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[0 0 2 6] 

1-tl^^J:v^, A<i:6«iiciiM^«, mm. %m> mm. :^^^j\ymm. yi^mmmm 
, zniij-jimmmm. v^v-i^mm. nm%m. t/^UT'^y.hvyi^EcD 
^m^^ ^(Dmm^:^miimm ^ s □ 

[0 0 2 7] 

i^^fll, %m. iJ':f±}\ym^^XJ^m.m\t. ^^h-x, if;vzr-x> S/zL-^rn 

^y=Lh'-'A/tstif<Dmmm. mB>. T^/^^^v-^f^&H®!!^^, 

^S/i^A>^5^rw-h> 3j<Uif->n/r>n/n-;i/, tiFn:^ 

[0 0 2 8] 
[0 0 2 9] 
[0 0 3 0] 

±^ b T HHR-t S 3 ic J: y ^TV^#§ „ 



1 4 
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[0 0 3 1] 
[0 0 3 2] 

[^ii^^J] 
[HJfeM 1 ] 

( J NK 3 }LmM,^%-t^%.'^m,(h^vv^) ^-^(Dmm 

J NK 3 HI^^^OTO 0 1/6 7 2 9 9 -^<i^^lC 

n-&^\^\%^(j^r^ y^iB^jiiisiM^T^ ^^miB^^u^r^ofc^as^TT^-^f'^- 
a -:jJ;>n/r > b ® =1 T®Wv^%^^) J N K 3 i:*a2f^M t-S b 
feo :iz:-eiin-:^7;i/r^W'>^> h®::?.3TS:, fflHS^^HWO o 1 / 6 7 2 9 
9#^^lCSa«(Z)^^i:llI#lC, 2 5. 0a±ilbfeo JNK3ttM?«^ 
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[0 0 3 4] 

ro^m. J N K 3 m^(o 6 r ^ jmmmt>^^rji^:tv rf'^^f- kkv i e q 

SMa^BMALlCDr^ymiB^J'4'tc:#^et-SrilA^:9-*^ofeo BMA 
L 1 ii^BPlJ&me®BMAL2®r^/mSB^*tC%:rU:f^>^^KKVKEQ 
L;5»^#:&t--5r^l)5)^M^ofe„ S1^J:OT21C, ^tl^tl J N K 3 i: BMA L 
1 fei:t?JNK3 iiBMAL 2 i:(5Dn -:ij;i/r :^ > h<^^:^^^^fe= 

?u;i/T^-f>t>bJcfevNT2 5. os^^±(D7sZ2r^m'ty'^^:^yhl>t. jnk 

3 ilBMAL 1 iKOl^-eTM. JNK3 ilBMAL 2 ilOl^-e 4 MBV^mStl:^ 
ZlCDigM:?)^^- jNK3liBMAL2 j:y%BMAL llC3lt<1iS#Mt*S^ 

[0 0 3 5] 

( J N K 3 J: S c - J u n <3!> y ^^-fblcMt- S B M A L 1 ®#M 

fStt'fbMllh JNK3li, N5|^^^fci:^^i^'>^^ (Hi s-t ag) 
M (Hi S-JNK3) HhXmmhtc., **r> Hbl^llcDNA^-f^/^U- 
S:^MhbTJ^«5f^3Ky;i9— ^^^MIS (RT-PCR) ICiy^feUhJN 
K3 (JNK3al) cDNA$:, pFASTBAC HT (Invitrog 

THi s - JNK3 zfU^y\^]ypy (Probond Resi 

n) (Invitroge n^t) X^mmhxmmht^o 
[0 0 3 6] 

c-Jun (1-79) io-Jvin(DN^1^7 QT^JmmMX&V. JN 

(GST) m^MBn i&^r^ GST-c-Jun (1-79) ] tVXi^m 
mKX^m^. ^J\y^'^^y -fe^Tn-X 4B (Glutathione 

1 6 ffiiE# 2003-3033411 



002 — 09529 1 

sepharose 4B) (Am e r s h a m Pharmacia bio 
tec h^fc) -e'#SgbT^Mbfeo 
[0 0 3 7] 

tlbBMALlli, NpKi^GSTiH-^geK (Jg^T,- G S T - BMA L 1 ) t 
hXizmMKX^m^. Glutathione sepharose 4B( 
Amersham Pharmacia b i o t e c h%f:) "e^^^bT^M b 
fee 'r3&t>t>> **r, ajfcSgYS/Hi s-t a g#iinibBMALl^m^^ 
K, pcDNAS. 1 -BMAL 1 /V 5 -H i s (Invitrogen 
^fc) ;^)^e>BMAL l©:r->^>y-^'f (ORF) nm^pcRK 

J: yiffi'^^ P GEX— 4 T (Amersham Pharmacia bio 
t e ch^t) lC#Ab, izmm (E. col i) «GST-BMALl^^/<^ 

[0 0 3 8] 

^{C, JiSB^S^^^'^f-^r^AbfeE. coli B L 2 1 1 0 0 /i g/ 

^_^_D_jjj*^^|.e/K (IPTG) ^mmmo, SmUHtSt^^vKl^mh 

, se>{C2 5r;-e^«=^, a#;$:IlIflRL/fec r®«#::&^e>> :;^d5^T--^PI»M 
*^"5^;i/&-^tfTGEDS/t^y:7T- C5 OmM Tris-HCl, pH8. 
0/0. 2mM EDTA/lmM U>f h (D T T) / 1 5 0 m 

M NaCl/10% ifVirn-JV (glycerol) ) S:MV>T> 
Sr^iSb, Glutathione sepharose 4BlCj;yGST- 
BMAL 1 2:3|t^bfeo 5|f ggbfeG S T - BMA L 1 ttT G E D S A^y 7 r -/ 
0. 1% Triton X- 1 0 0 "CM^i^tC^M bfeo 
[0 0 3 9] 

<^>lfbP V yWit^B. il li- vitro kinase assay) 
> 

1 itig(D_hia#GSTm^^eW CGST-BMALI, GST-c-Jun 
(1-79) ^feliGST] i:^MMJNK3 (70ng) 5 #4 C i ® C 
y_32p-j ATP (T7^>^ e/>:sy >M) (3 0 0 0 C i /mmo 1, NEN 



1 7 
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^2 0 0 2 — 0 9 5 2 9 1 

► 

^) ^^tiiJ^ ^^ — t/myAyyr— iTs. i Ti a t i o n buffer) (2 
5 mM Tris-HCl, pH7. 5/5 mM /S-glycerophos 
phate/2mM DTT/Q. 1 mM NagVO^/lOmM MgCl 

^yiOfiM ATP) 4itcT> 3 ox:x*s o^m^y^^'<-^^y't^^t 

- C4% SDS/125mM Tris-HCl, pH6. 8/20% gl 

yceroi/0. 01% :fn A:7x7 (B p B) / 1 0 % ^- 

i-^ Tfii':fV^^ J — (mercaptoethanol) ] ^MX^ 1 0 0 XJ 

5-2 0% SD S-P AGElCj: B 
AS2000 (Fuji fi I m.^) S:MV>fc^- b^$;>':r^^:7>f -ICj: y 

y ^M-fb^e^sr^mi/fe (®3®b) . Mv^fc#GSTi&-a'^a^ d 

fis) ^5-20% SDS-PAGEtCiy^J'il^. VSz-^U y T> b 

(CBB) m'feS:ee)^ilK:J:y. @6USe«(©^l&>K&5i^bfe (S3(Z) 
A) . GST-BMALl y>^^b;!?..n?i:iCfet"tS JNK3®MSI(Sc#tt«: ^ 

?f|^-r5«-^»> ;KlSmiCiin;tSMrt»:.."M^^^.?&Ong, 14ng, 2 8n 
gfej:t)J70iigi:L. OTI^^O^^^^icry^m-fbge^Sr^mbfe (04) 

o 

[0 0 4 0] 

r^lC, 1 /*g(Z>GST-c-Jun (1-79) iilStt^bM J N K 3 (70n 
g) GST^fcttGST-BMAL 1 (^^fCl itt g *feli2 a g) ®#^eT 
^b<»^#^ET"e. 1 0 0 iCtM©ATP?:-^tf:*-f :^^-e^a>>''^^y:7r-«t'lC 

T, 3 oic-e2 o^j-isfw^^a'^-i/a^fs^^cj; y y >^^bHis&ff 
o _hfaiii#icif>r^;w"?^y7T--e^ab, ji^S: i o%sds-pa 

GECJ: yrJJ-ilb, ir^m#^i:bT*/ty ^^-ffcc- J u (ant i-Ph 

ospho-c-Jun antibody) (New England Bi 
olabstt) Z^9^W.Wt.hX'^—ys'^'r^vt/3,'A-it^t/^-'^'^^ 
^iy^^ I g G^-^ (HRP-conjugated anti-rabbit 
IgG antibody) (Amersham pharmacia bi 
o t e ch?±) ^rMVNfe-f Ay:/n^yr-f >t/JCj:y y^m-fbSIX^GST-c 

18 ffiiEiJf 2 0 0 3 - 3 0 3 3 4 1.1 
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-Jun (1-79) S::gimbfc (S5) , ilffi{C»E C L -t^o:;^ -5^ 
^ Z/if • ^^t/^y ' h ('Aine r s h am pharmacia b 
iotechl!fc) ^r-glMbfc. $e>K:, tlfe U >^^bG S T - c - J u n 

(1 -7 9) <3[)A> F^^^W^fi?#fy h> Intelligent Qua 
ntifier (Bio Image^t) S:MV^T^«b> GST^fcliGST 
-BMAL1#:&TT?(3DA>K®SI?:, ^#^TT'®^^?: 1 0 0%Jlb7th^ 
Offl*f3IS!T'atbfc (^1) o 
[0 0 4 1] 

^3CDB{C:^bfcJ:-^lC, J NK 3 IC J:SG S T- c - J u n (1-79) <Z> 

GST-BMAL l^y >M'ft;*^l^«)&*Vfco r®y >m'flSi&'5 JNK3® 

M'^"fe#Kf-e r t;. r - -Tv^^ GST- BM A L 1 (D.U V^-fbli SHU 

JNK3 JCj:e=fo®T'$>^ri:*'5^e>*MC^ofc (®4) . Z.i[\.^fS^h. 
JNK3 iiBMAL 1 iiA^^BS^^Mf ^ 3 b ifeio 
[0 0 4 2] 

S5fei:t^^llCa^bfcJ:e)tC, 1 S 2 a* g ©G S T- BMA 

Ll©#^Tl?tt. JNK3lCi:5GST-c- Jun (1-79) ©U^mflS 
;bS-e^€*l*«J5%*fel*^l 5%lC*T'<SS^bfc„ GST#:&TT'liJN 
K3lCj:5GST-c- Jun (1-7 9) <Z) U >^^bK:^'fb»'S:^^o feo r4x 

JNK3lCJ:SGST-c- Jun (1-79) U >a^b*^BMA L 

[0 0 4 3] 
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<|#2 0 0 2 


—095291 








I 




i^Mmm (%) i 


1 




10 0 1 


1 GST 


1 1. 0 1 

1 2. 0 1 


9 2.7 1 
9 3.6 1 


1 G S T-BMAL 1 
1 — 


1 1. 0 1 

1 2. 0 1 

1 1 


15.3 1 
4. 7 1 



[0 0 4 4] 

BPL 1 $:MV^T JNK3lCj;S c- JuiKDU^m-fbSria^^S^lillCJ:*;, 
c - J u n(Z)^3^?Smi:ll$:ffilMt-§ Z.}lif^X'^. $ e, ictt J N K 3 IC j: S c - 

"t S 3 i: 35)«Rril #^ ti S o 

L<liBMAL lODT^ >^^SB^J^-^3V^T 1 b^M® T ^ >^ 

t-S^r^^rab<»BMAL 1 i:3i!j7 0%JBA±OD^g|^ffi&*"rS'^^5=-FT'S 
oT J NK3i:*BSf^M'tS^::^^K, tCJ: y J NK 3 lCi:S o - J u n® U V 
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2 1 
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[SI] JNK3 ilBMAL 1 Z/Z/V nX'^fmhtcL^^ 

[S3] JNKStCiU BMAL l;?)W>trha-eU>m^t;Stlfe:!lilS: 
^^m®"t?feSo #«igGST]il^MeW CV'-^l : GST-BMA 

LI, V->2:GST, V->3:GST-c-Jun(l-79)](Z)SD 
S - P A G E tlfe&g^ C B B IK^lC i: U b fe^l^ ^ra^t* C^^) 

Sli. JNK3lCJ:y, GST-BMALl *fcliGST-c-J 
(1-79) (l/->3) T&^U^^^tl'S^^GST (l/~>2) ttUV^^b 
Stl;S;V^^li:&^^o ^^liU ^^^bSnfeG S T- BMA L 1 fe4;tKG S T- 
c-Jun (1-79) Sra^-f. 

[S4 ] BMA L 1 y yWtitK^K v i i ' 
Iz-^l, U'->2, V->3. fe<fct>'U'-:y4li^n-^*l. BMALl 
JNK3S:14ng. 28ng, 7 0 n g M V^feM:^5:at-„ ^MltV y 
^flSStlfcGST-BMAL 1 Srat-^o S^^MJCi^bfeiJClilli:^^*^-*- 

[0 5] JNK3 1CJ:S c- J un(OU>M^b^BMAL lA^IS^-rSd 
il&jat-rSffiT'^So 1 feJ;t>*4 li, JNK3lCj:-5c- Jun (1-7 

9) ©Uvm-fbMli&tC^O^a^Sr^^in^^^^ l/->2fecfctJf3«GSTS: 
^n^tll itt gfeJ:tJf2 g, V->5^<l:t)i6liGST-BMAL 1 
til /tigfei:t>*2xig^llBUfei:^®^m^B'r. ^miiU^^^bSnfec- J 
un (1-7 9) &^-to 
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mm^] mm 

>Score = 28. 2 

40 SKSKVDMQFYSVEVGDSTFTVLK 
352 TREKITTNCYKFKIKDGSFITLR 
K Y D F L 

>Score = 28.0 

53 VGDSTFTVLKRYQN 
129 VSESVFKILNYSQN 
V S F L ON 

>Score = 28. 8 

277 EQLGTPCPEF 
324 ELLGTSGYEY 
E LGT 0 E 

>Score = 26. 1 

437 SSMSTDQTLASDTDSSLEASAG 
548 SSPSNDEAAMAVIMSLLEADAG 
SS S D S LEA AG 

>Score = 25. 6 

199 SDCTLKILDF 
130 SESVFKILNY 
S KIL 

>Score = 26. 1 

268 YIDQWNKVIE 
380 FMNPWTKEVE 
W K E 

>Score = 25. 2 

410 VKGQPSPSGAA 
161 VKEQLSSSDTA 
VK Q S S A 
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[02] 



>Score = 31.4 

402 EEKTKNGWKGQPSPSGAAVNSSESLPPSSS 
503 DDSSPTGLMKDTHTVNCRSMSNKELFPPSPS 
G K E PPS S 

>Score = 28. 8 

277 EQLGTPCPEF 
364 ELLGTSCYEY 
E LGT C E 

>Score = 27. 0 

40 SKSKVDNQFYSVEVGDSTFTVLK 
392 SKEKILTDSYKFRAKDGSFVTLK 
SK K Y D F LK 

>Score = 25.4 

40 SKSKVDNQFYSV 
269 SKKKEHRKFYTI 
SK K FY 



2 
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[®4] 

JNK3 (ng) 
0 14 28 70 




68T-BMAL1 



12 3 4 



3 2 0 0 3 
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[05] 
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GST- 

jtCL GST . BMAL1 



0 1 2 


0 


1 


2 (l^g) 








g^^-fk c-Jun(1-79) 











1 2 3 



4 5 6 



4 
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#M 2002-095291 
50200456718 

mm*^ ^-s,mm±m 0094 

i^mn ^^14^ 4:M IB 
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^.f^H-^ 50200 4* 56718 
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